ABSTRACT. Some individuals manifest psychosomatic symptoms after the death of their pets. A survey was conducted at four public and commercial animal cremation service centers in Japan. In each center, a questionnaire was distributed to 100 individuals (400 in total). The questionnaire consisted of the 28-item version of the General Health Questionnaire (GHQ28), the social readjustment rating scale (SRRS) and a series of questions regarding demographic information and the circumstances of their pet's death. In total, 82 returned questionnaires were available for analysis. GHQ28 proved the existence of neurotic symptoms in 46 responses (56.1%; 95% confidence interval: 44.7%-67.0%). Analysis of the responses using the GHQ28 subscales with a Likert scoring system demonstrated more somatic dysfunction in females (GHQ-A: P=0.04). Furthermore, significant correlations were identified among the following factors: owner's age 
The death of a pet is inevitable. All pet owners must eventually face the loss of their beloved animals. Such a loss can cause the following symptoms: disturbed sleeping patterns, eating disorders, decreased social activity, job-related difficulties, loss of motivation, stress, self-harm, depression, anxiety, worry, pining, loneliness, guilt pangs, flashbacks and feelings of emptiness [16] . Although many of these symptoms are easily resolved, others require professional intervention.
In North America, approximately 30% of bereaved owners experience severe grief due to the loss of their pets [1, 25] , although the associated symptoms are milder than those that are experienced after the loss of a close relative [3, 21] . A few quantitative studies [9, 23, 27] have reported the symptoms that are associated with the loss of pets in the Japanese population. However, recall bias may have affected the results, because these studies focused on previous loss. Moreover, the scales that were used in these studies were unique; therefore, these results are not comparable with those of other surveys.
The scales that are commonly used for the assessment of depression in Japan include the Hamilton Rating Scale for Depression, the Zung Self-rating Depression Scale, the Beck Depression Inventory, the General Health Questionnaire (GHQ) and the Center for Epidemiological Studies Depression Scale (CES-D) [18] . Of these, the usefulness of the 28-item version of GHQ (GHQ28) [7, 17] and CES-D have been confirmed in bereaved pet owners [12] . GHQ28 has been validated as a screening tool for suspected neurosis, and its subscales provide detailed information regarding mental health condition. Thus, it may be effective as a scale for measuring severe grief due to the death of a beloved pet.
Quantitative evaluations of bereavement with validated scales also allow for a discussion of influential factors. Previous studies have included gender [4, 15, 20, 25, 29] , age [1, 15, 25, 28] , cause of loss [5, 6, 15, 19] and animal species [1, 19, 20, 25] as potential influential factors. Life events, which can be classified either as positive or negative stressors, can also play a role in the way a person handles loss. The loss of pets can have effects that are similar to those that are caused by the loss of other various objects, including spouse, child, health or jobs, that are listed in the social readjustment rating scale (SRRS) [10, 14] . Indeed, bereaved pet owners who experienced more life events have reported more severe grief than those who had experienced fewer life events [8, 25] .
The present study aimed to determine the frequency of neurotic symptoms, such as severe grief, shortly after the death of a pet. The factors that influenced grief were also explored. These findings may help in advocating preventive interventions in the health care system in Japan. services centers in Tokyo and Aichi (Fig. 1) . In each center, a questionnaire was presented to 100 individuals who had recently suffered the loss of a pet (400 in total). The purpose of the study was stated on the cover page. The participants who agreed to complete the questionnaire were asked to return it within 2 weeks. Of the respondents who answered within 21 days of the death of a pet, those without missing values in GHQ28 were included in the analysis. Finally, a total of 111 pet owners returned the questionnaire. However, seven respondents later withdrew from the study. Then, the questionnaires of the 10 respondents whose pets died more than 21 days before and the 12 who missed the return deadline were excluded. Thus, 82 returned questionnaires were available for analysis (final response rate: 82/400=20.5%).
MATERIALS AND METHODS

From
The questionnaire was comprised of three parts: the cover page, which outlined the purpose of the survey and contained a consent form; the questions, which included those from GHQ28 regarding outcome, those from SRRS for recording stressful life events during the previous 3 months and a series of questions regarding demographic information and circumstances of the pet's death; and finally, a petloss hotline number that was provided by a self-help group named Pet Lovers Meeting in order to aid the participants with their recalled grief. Furthermore, a revocation form for withdrawal from the study was attached.
According to the GHQ scoring system (experiencing symptoms: not at all=0, same as usual=0, rather more than usual=1 or much more than usual=1), respondents with scores of six or higher were classified as the neurotic-symptom group. On the basis of the hypothesis of binomial distribution, 95% confidence intervals (95% CIs) of the frequency of neurotic symptoms were determined. A Likert scoring system (0-3) was used for recalculating the scores on the four subscales of GHQ28. These subscales were as follows: GHQ-A, which measured somatic dysfunction; GHQ-B, which examined anxiety and insomnia; GHQ-C, which examined social dysfunction; and GHQ-D, which investigated depression. Correlations were then identified between the scores on these subscales and candidate factors.
Statistical analyses were performed using the Mann-Whitney U-test for two-group comparisons, the Kruskal-Wallis test and post-hoc Mann-Whitney U-test with adjustment by Holm's method for three-group comparisons and the Spearman's rank correlation coefficient test for continuous variables. All analyses were performed with R-2.12.0 (The R Project: http://www.r-project.org/). A significance level of P<0.05 was adopted.
The study design was approved by the institutional review board. The completed questionnaires were kept locked in a cabinet, and only the first author (YK) was permitted access to them.
RESULTS
Followed the study design, 82 valid questionnaires were analyzed. They were completed in an average of 4.0 days after the death of the pets [interquartile range (IQR): 6.0]. Using the GHQ scoring system, the median score on GHQ28 The recently deceased pets included dogs, cats, chickens, parakeets, rabbits and hamsters. All dogs had been housed indoors. Among cats, 26 were kept indoors, 10 lived both indoors and outdoors, and the remaining 10 were fed outdoors. The death of indoor pets resulted in deeper depression than that of outdoor pets (GHQ-D: P=0.01). The causes of the deaths of the dogs were old age (n=8), disease (n=15) or accident (n=2), at a median age of 14.0 years (IQR: 5.0 years). Cats died of old age (n=17), disease (n=26) or accident (n=3), at a median age of 16.0 years (IQR: 11.3 years). The median age at which the other animals died was 2.5 years (IQR: 4.8 years). Four of five accidental deaths occurred to indoor animals. Although no differences in the neurotic symptoms were observed with regard to the cause of death, a modest correlation was identified between the age of the deceased pets (median: 13.8, IQR: 9.0) and depression (GHQ-D: ρ=−0.26, P=0.02). 
DISCUSSION
Although the World Health Organization has reported that 24.4% Japanese individuals suffer from any mental disorders over the course of their entire lives [11] , the results of our cross-sectional survey revealed that 56.1% (95% CI: 44.7-67.0%) of bereaved pet owners experienced neurotic symptoms shortly after the death of their pets. This high frequency seems to be similar to that observed with spousal loss; Sakaguchi et al. [22] have shown with GHQ28 that 76 of 123 (61.8%) widow (er) s have mental health problems during the 10 to 30 months after their loss.
The results of this study were considered to be similar to the true frequency, because GHQ28 can be validated; its sensitivity, specificity and diagnostic error rate have been reported as 90%, 86% and 11.4%, respectively [17] . However, because GHQ is only a screening tool, an in-depth consideration through medical interview is needed to make it clear.
Although no consensus has been reached on the disease entity of pathological grief [24] , the diagnostic criteria of major depression and post-traumatic stress disorder that are specified in the Diagnostic and Statistical Manual of Mental Disorders [2] have suggested that a bereaved person is less likely to be diagnosed with serious problems even if certain symptoms persist for 1-2 months after the loss of the object. Because the current survey was limited to bereaved owners within 21 days after the loss of their pet, most of the symptoms that were reported may be classified as part of a normal grief reaction. A follow-up study over a period of several months is required in order to detect the presence of any disease.
The statistical analyses identified five influential factors that were associated with the neurotic symptoms: female gender, young age, recent experience of stressful life events, death of an indoor pet and death of a young animal.
Some previous studies have reported similar findings with regard to the gender [4, 15, 20, 25, 29] and age [1, 15, 25, 28] of bereaved owners. However, Quackenbush and Glickman [20] have suggested the presence of more severe symptoms in the elderly, which may imply the involvement of other factors. For example, many lonely elderly people may suffer symptoms after the loss of a companion animal. In addition, family ties may be important in coping with grief [6, 15, 25] . Furthermore, as the age of the respondents in our study ranged from 22 to 89, conclusions of bereaved owners outside this age range are outside the purview of consideration. Although Hamano [9] has confirmed the development of the concept of death in children aged 3-6 years old, the grieving process in this age group and the type of desired care for them remain unclear.
The accumulation of stressful life events within a short period of time was evaluated with SRRS in the study. A high score on SRRS indicated deteriorated somatic dysfunction, the presence of anxiety and insomnia and exacerbated depression. These findings suggested that bereaved pet owners might suffer from severe symptoms if he/she has experienced many events simultaneously, e.g., changes in family structure, health problems or problems at work. Coincidentally, the loss of a loved animal is also thought to be a significant life event.
Many pets of Japanese owners still stay outside [26] . The influence of housing style has not been reported and should be considered. The results of our survey first showed that the death of an indoor pet resulted in deeper depression. Indoor pets might be more closely connected to daily life, and therefore, their deaths may have a greater impact on the bereaved owner.
A correlation was observed between the death of a young Fig. 2 . Histogram of GHQ28 scores with the GHQ scoring system. Gray area indicates that they scored more than 5 points. They were classified as neurotic-symptom group. animal and depression. Younger animals may have died unexpectedly of unnatural causes. Although the results of studies of the significance of the causes of death have been inconsistent [5, 6, 15, 19] , the duration that the pet lived with an owner before death may be important in accepting its death, as Lindemann [13] has suggested. Finally, although the respondents were not evaluated for any psychosomatic symptoms prior to the loss of their pets, a high frequency of neurotic symptoms was observed shortly after the loss. Future longitudinal studies may explore additional factors that influence the development of neurotic symptoms in bereaved pet owners. They might be conducive to a provision for the care of bereaved pet owners.
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